METHODS
Twelve dogs of both sexes weighing between 5 and 10kg were used in this study. Morphine hydrochloride,dissolved in 0.9 per cent saline,was injected subcutaneously at a dose of 5mg/kg.Thirty minutes later,a mixture of alpha chloralose(50mg/ kg)and urethane(300mg/kg),also dissolved in 0.9 per cent saline,was injected intravenously.Under artificial respiration with a positive pressure pump through a tracheal cannule,the thorax was opened by mediastinotomy.Cardiac branches of the right vagosympathetic trunk were sought macroscopically,followed to beneath the auricle,and cut as distally as possible.The right vagosympathetic trunk was cut at the level of the confluence of the azygos vein to the superior caval vein. All communications of the right vagus with the stellate ganglion and the sympathetic chain were cut and the right vagus with the cardiac branches was freed from the surrounding tissues up to the neck.The recurrent nerve was also severed at its origin from the vagus.The cardiac branches were then brought up to the neck,desheathed under a binocular microscope,and covered with mineral oil to avoid drying.Centrifugal action potentials of the cardiac branches of the vagus were picked up with a pair of silver-silver chloride electrodes,amplified by a CR amplifier with an overall time constant of 2 msec and observed and recorded with a cathode ray oscilloscope under simultaneous monitoring over a loud speaker.The sinus nerve was dissected free and severed to be electrically stimulated at its central end. The median,ulnar and internal cutaneous nerves were exposed in the axilla and held together by a common ligature.This bundle of nerves,which will be referred to as the brachial nerve in this paper,was stimulated as a representative mixed nerve.As a cutaneous nerve,the saphenous nerve was stimulated.A Nihon Kohden Model SE 2 stimulator provided the stimulation currents.Rectangular pulses of 2-10V and 1 or 5 msec pulse duration were used.To avoid jerky movements of the animal on stimulation,Flaxedil(2mg/kg)was intravenously injected whenever necessary.
RESULTS
In 6 out of 12 dogs used in this study,spontaneous centrifugal impulses as shown in FIG.1A were observed in at least one of the cardiac branches of the right vagus.In 2 of the 6 remaining dogs,though spontaneous impulses were almost absent,impulses could be induced by stimulating the sinus nerve. In the 4 remaining dogs,neither spontaneous nor induced impulses were observed in the cardiac vagus.Even in a dog in which profuse spontaneous impulses were present in one branch,they might be rare in other branches. The spontaneous discharge was markedly inhibited by injection of Nembutal (5mg/kg or less).Even Flaxedil,a muscle relaxant,considerably diminished the spontaneous discharge.As reported by several authors,10,5,6,10)some of the spontaneous impulses grouped in synchrony with heart beat.The spontaneous impulses were diminished by occluding the common carotid arteries and markedly increased by reopening them as in FIG.1B .
When the central cut end of the sinus nerve was electrically stimulated with a single square pulse of 2-10V,evoked impulses as in FIG.2A were observed in the cardiac vagus after a latent period of approximately 60 msec. This record was formed by superposing 25 sweeps at about 0.5 sec intervals in order to differentiate the evoked impulses from background,spontaneous impulses.In contrast to the nonspecific sympathetic response which is induced by stimulating any sensory nerve,7'8'9)this vagal response was induced only by stimulating the sinus nerve and not by stimulating the saphenous or brachial nerve (FIG.2B) .In a branch in which spontaneous impulses were rare,the response to stimulation of the sinus nerve could be clearly observed even in a single sweep as in FIG.3A. During repetitive stimulation at 1-10/ sec,the vagal response gradually increased for the first several stimuli,presumably because of an increase of the number of responding fibers.However, even after this period of potentiation had passed,the pattern of the response was quite variable for each stimulus. FIG.3B was formed by superposing 10 sweeps to obtain an average of this response.This variation in the pattern of the response could be attributable to an inconstancy of the firing of constituent fibers as well as to a fluctuation in latent period of their firing.This conclusion is seen to be substantiated in FIG.4 
